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Description 

FART F0R CASTING 
Technical Field 

The present invention relates to a part useful for casting that Is obtained by 
5 converting; base paper for paper tubing into a tube, a process of producing the part, and a 
easting production method using the part. 

Background Art 

Casting production generally involves forming a casting mold having a cavity 
(and, if iieeessary, a core) from casting sand, forming a pouring cup, a sprue* a channel 

10 and a gate to make a passage leading to the cavity through which molten metal is fed to 
the cavity (these parts will heremaiter be inclusively referred to as a gating system), and 
additionally forming a vent a feeder, and a flow-off which lead to the outside. The 
gating system, vent feeder, and flow-off are formed integrally with the mold, or the 
gating system is assembled from parts separately made of refractories such as 

i s earthen ware and brie Sc 

Where a mold and a gating system, etc. are integrally formed, it is difficult to 
design the gating system m a intricate configuration, and sand enters molten metal 
easily. Where, on the other hand, parts made of refractories are used to set Up the 
gating system. ete>, molten metal is liable to experience a temperature drop on contact 

20 with the gating system, etc. Moreover, assembly of the refractory parts into a gating 
system, etc. is troublesonie, involving eutting refractories with a high-speed cutter, e\g. s 
a diamond cutter, and joining the cut pieces by tape wteding. In addition, after -filling, 
the refiaoiory gating system, etc. break due to thermal shock and the like to produce a 
large quantity of industrial waste* the disposal of which is labor intensive. In general, 

25 a gating system made of refractories ss inconvenient to handle. 

The technique disclosed in JP-A-TJ- 1 -60742 (Japanese utility mode! laid-open 
piiblication} is among- known methods addressing these problems* According to this 
technique, a heat-insulating material obtained by molding a slurry comprising organic 
or inorganic fiber and an organic or inorganic binder is used to make parts fbnning a 
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gating sy sbm- in place of reltae tones, 

I low^ver, a galmp sysicm; etc. molded .fern a combination of organic fiber aid 
an organic binder largely shrinks due to thermal decomposition on feeding molten 
metal, which can bad to leakage of the molten metal from the gating system, etc. 
§ Where inorgaiiic fiber and an inorganic binder are combined, it is difficult to mold into 
a heai-insulatlng material having a three-dimensionaJ shape :(fc.g* a hollow slmpe), 
reuniting in a ialh^e to make a gating system, etc, matching various cavity shapes. 

It is also known to use a paper core for casting., produced from a material 
having a reduced cellulose fiber content by mixing inorganic powder and/or inorganic 
10 fiber into cellulose fiber (see, e.g., JP-A-9-253792). The paper core can be produced 
with suppressed s hrinkage on drying. By use o f this core, generaiion of gas or Mr4Ike 
polymers from cellulose fiber during casting can be suppressed. As a result, casting 
defects are prevented, and easting workability is improved. 

Netwith^anding these advantages, the ,paper core according to that technique 
IS contains no binder and is therefore not suited for use In a gating system ..etc, applied to 
various cavity shapes. 

Accordingly an object of the present invention is to pro vide a pari for use m the 
production of castings which w less liable to thermal shrinkage due to thermal 
decomposition, easy to handle, and configured to constitiite a gating system, etc. 
20 applicable to various cavity shapes, a process of producing the part, and a casting 
production method Ming the part. 

Disclosure of the invention: 

I he present invention acconiplishes the above obj eel by providing a part for 
easting obtained by converting base paper for paper tubing into a tube and containing an 
25 organic ft her , a^i^^^#c-arbon fiber, and a binder, 

IB present invention also provides a method of producing a casting using a 
part for easting containing an organic fiber* ^^^e^ai^arbon. fiber, and a binder. 



3 



The pan is disposed in casting sajid. 

The- present iiiyentioii also pro vides a process of produc ing the part for casting 
according to the invention, The process includes the steps of making base paper for 
paper tubing by papermaking using a slurry containing at least tlie organic fiber and the 
5 i^0^§aei0carfoon fiber, converting the base paper into a paper tube, and impregnating tie 
paper tube with the biaden 

Brief Description of the Dra wings 

Fig, I schematically shows mi. embodiment of the invention in which a pari for 
easting is used as a sprue. 
10 Fig. 2 is a perspective schematically showing a configuration in which the 

sprue of the embodiment shown hi Fig. 1 is arranged together with other parts for 
casting such as a mold for casting. 

lies! Mod e for Carrying out the Invention 

The present invention will be described with reference to its preferred 
15. embodiments; 

The pari for casting according to the present invention is obtained by 
oonvertmg base paper for paper tubing into a tubular form and contains an organic liber, 
a^^efimiecarbo fiber, and a binder, The pari for casting is preferably ibrmed by 
winding base paper. The base paper can be wound with or without an overlap between 

20 adjacent turns. A plurality of base papers may be wound one on lop of spother, A 
long, cylindrical part for casting is preferably formed by spirally winding a strip of base 
paper. The part for casting of the invention may be formed otherwise than winding. 
For example* a rectangular base paper for paper tubing is curled into a cylinder, and the 
opposing two sides are joined, 'faking the strength required of a part for casting into 

25 consideration, the thickness of the base paper for paper tubing is preferably 0.4 to 
2 mm, more preferably 0.7 'to 1.5 mm> 

The organic fiber functions mainly to form the skeleton of the pari. On. 
casting, part or the whole of the organic fiber decomposes by the heat of molten .metal 
■to leave voids in the pari after casting production. 
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The organic fiber includes paper fiber and fibrillated synthetic fiber or 
regenerated illjers-^g^. raypii fiber)- or etc. These fibers are used either individually or 
as a mixture of two or mom thereof Preferred of them is paper fiber for the following 
rimsonsL Paper fiber is '.easily and. stably supplied and therefore contributory to 
5 reduction of prodaction cost. Paper fiber provides sufficient strength after dewatering 
and drying. 

The pap^: fiber includes not. only wood pulp bat non-wood pulp, such, as cott on 
pulp, iiMer pulp, bamboo, and straw. Virgin puip or used paper (fecy pled) pulp can be 
used either atone or in combination thereof From die standpoint of ease and stability 

1 D of supply, eovinmmental conservation, redueiian of production cost and etc . . used paper 

palp is preferred, 

It is preferred for the organic fiber to have an average length of 0*8 to 2.0 tm% 
more preferably 0,9 to LS mm, from the viewpoint of sorfeee smoothness, impact 
strength, thickness uniformity and the like of the resulting part. 

15 The content of the organic fiber in the part for casting of tlie present Invend on 

is preferably 1 .0 to 70 parts by weight, more preferably 20 to 60 parts by weight in view 
of ease of conversion into a desired part, for securing strength as a part for casting, for 
reducing gas generation and etc. The unit "parte s) by weight" as used throughout the 
description is based on 100 parts by weight of the total amount of an orgaine fiber, m 

20 k«§a?riecarbon fiber v mid a binder. 

The n^gtekearbon fiber serves mainly to form the skeleton of the part for 
casting similarly to the above-described organic fiber. On casting molten met&t it 
does not decompose nor burn even with the heat of the molten .metal and continues 
serving to retain the original shape of the pari. 

2 S ^^-^ 

^.^i^M^ in using m organic binder as a hinder, 

carbon fiberthat maintains high strength even in high temperatures, . Mid. is preferred for 
redncing thermal shrinkage accompanying carbomzaiion of the organic binder. l&oefe 
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The iBefg^ai^carbon . fiber preferably has m average, length of 0.2 m 10 mm, 



processafeilky of the. resulting base paper for paper tubing, and (Mile. 

The content of the i^^MBcarboii fiber is preferably 1 to SO parts by weight, 
more preferably 7 'to 40 parts by weight, taking into consideration strength as a pari for 
casting, processaMlity of the resulting base paper for paper tubing, and ite like. 

The weight ratio of the inergamecarbon fiber to the organic fiber (Le,, 
If i^rgamge arboB fiber content/organic fiber content) is preferably I to 60, more 
preferably 2 io 30, in the ease of using carbon fiber for ease of conversion as & part for 
easting, securing strength and the like. T$*e~r^^ 



The binder includes organic ones and inorganic one^ as hereinafter described. 
The organic and the inorganic binders can be used either Individually or as a mixture 
thereof 

The organic binders include such kinds as those serving to hind the organic 
fiber and the H^gamccarbon fiber of the part for casting and those which enhance the 
strength of the part and on casting, carhonfee by the heat of molten metal to maintain 
the strength o f the part 

The organic binders include thermosetting resins, such as phenol resins, epoxy 
resins, and feran resins. Preferred of them are phenol resins in view of reduced 
generation of combustible gas, resi stance to buriimg, a high carbon residue content after 
thermal decomposition (carbonization) and the like. Of the phenol resins more 
preferred are reset type ones tfiai require no curing agent and can impregnate Into a part 
for easting of th e present in v ention . 



more preferably 0.5 to 8 mm, in order to secure good drainage m papennakmg process. 
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The inorganic binders Incline those capable of Binding the organie fiber and 
the me^gar^arhen fiber of the part for casting, those which do not thermally 
decompose oil casting thereby reducing generation of combustion gas or ilame, those 
effective m inhibiting earbnrizlng on casting and etc. 
5 Hie inorganic binders include compounds mmt&y comprising 8i0& mch as 

colloidal silica, obsidian, miilliie, perlite, ethyl silicate, and water glass. Among them 
coMoidai silica is preferred in view of its ■'independent utility, ease of application and the 
like, and obsidian is preferred for pre vcintion of carburizing, Thelnorgank binders can 
be used either individually or as a mixiiire of two or snore thereof" 

10 The binder content (on a solid basis) preferably ranges 10 to 85 parts by 

weight, more preferably 20 to 80 parts by weight, for securing strength, as a part: for 
casting, ease of conversioii, and the like. 

In using a binder other than obsidian, the content of the binder in the part for 
casting is preferably 10 to 76 parts by weight, more preferably 20 to 50 parts by weight, 
lb- in using obsidian as a binder, it is preferably used in m amount of at least 20 parts by 
weight based on the total bi nder conten t. The binder m ay consist solely o f obsidian . 

Two or more kinds of binders different in melting point can be used in 
combiimtion, lb order to retain the shape of the parts in an ietnperaiure range of from 
ambient temperature (before easting! to high temperature (daring casting) -to prevent 
20 carhnrmng during casting and the like, it is preferred to use a low-melting binder and a 
Mgh-meitfeg binder in combination. In this case, the iow-ineMng binder includes clay, 
water glass, obsidian or etc., and the high-melting hinder includes the aba^e^reciied 
compounds mainly comprising: mnllite, woilastonfte, Ai 2 0 3 and etc. 

1 s h.e. part tor easting according to the present invention can contain a paper 
2$ sirmgthening agent, When a .paper tube is impregnated with a binder, the paper 
steiigthenlng agent added reduces swell of the paper tube, 

A preferred amount of the paper strengthening agent to be added is !:% to SG%, 
more preferably -2% to 10%, basM on the weight oft he organic fiber. 

The paper strengthening agent includes polyvinyl alcohol c&rhoxymeihyl 
3D ceffuidse (CMC), Kymene (poIyaTnideaTnine-epiehkirohydrm resin) and etc. 



The part for easting according to the present invention can further contain other 
additives such, as a iloccalarit and a. colorant 

The thickness of the part for casting is , subject to variation according to where 
It . Is. applied. For example* the portion which comes Into contact with molten meld 
preferably has a thicbiess of '0.2 to 2 mm, more preferably 0.4 to LS mm, for securing 
strength required of a part for easting while securing air penrseahihty, reducing the 
prodtictimi cost, and the like. 

Te> secure strength, the pari for casting preferably has a c : OBipre^$iv:e strengito of 
10 N or higher, more preferably 30 N or higher, before use in casting. 

It is pr eforred for the part before use in easting to have a water content of not 
more than 10% by weight, more preferably 8% by weight or less, in order to minimise 
gas generation accompanying thermal decomposition of the organic binder. 

The density of the part for easting is preferably 0*5 g/cor 1 or higher, more 
preferably 0.6 to 1.2 g/cn^, from the standpoint of strength, light weights ptoce^abiiity ft 
and the Iike> 

1 lie process of producing the part for casting will then be described, 
A slurry is prepared by dispersing the organic ancl the liK^ga^^m^bon fibers 
and the binder in. a prescribed dispersing medium. It is possible to exclude the hinder 
ftom the eoin position of the slurry, if desired, heeause the binder may be incorporated 
by Impregnation into base paper for paper tubing obtained by p&permaking, dewatering 
and drying or into a paper tube formed from the base paper, 

The dispersing ntediuni includes water, white water, solvents such as ethano! 
and methanoL and etc.. Water is particularly preferred in view of stability in 
papermaklng and de water ing 5 stability of quality of the resulting base paper, cost, ease 
of handling, and the like. 
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The slurry preferably contains ifee orgastic fiber in M amount of O J % ti> 3 % by 
weight more preferably 0.'$9&'to 2% by weight, based on the dispersing medium m view 
of surfe&e s.mopthness, thickness iiTiiforoiity, etc of the resulting base paper for paper 
tubing, 

5 If desired, the slurry eaB contain additives including a floeeulaat mi antiseptic 

and etc, 

The slurry is then converted into base paper for paper tubing by a papenn&king 

process > 

Paperniaking can be earned out by any technique selected from, for example, 
10 continuous paperniafcing methods usirig a cylinder paper machine, a Fourdrinier paper 
machine, a short- wire paper machi ne or a twin- wire paper machine, and batch wise 
paperm&king methods incl uding niahual paperrnaking. 

In. order for the hm$ paper lor paper tubing to keep the shape retention and 
mechanical strength after paperm&Mhg, the base paper for paper tubing: is dewatered to 
15 reduce its water content (water content by weight, hereinafier the same) preferably: to 
70% or smaller, more preferably to 60% or smaller; Dewateriog of the base paper 
alter paperm&king can be conducted by, for example, suction blowing pressurised air or 
pressing with a pressure roll er a pressure plate. 

The de watered base paper for paper tubing is forwarded to a drying step. Any 
20 means for drying that has conventionally been used to dry paper can be used in the 
drying step. 

The resulting base paper for paper tubmg is silt ixito strips of prescribed width, 
which are wound in a helix pattern to produce a spiral-wound, paper tube having a 
multilayer structure. 

25 Where necessary, a pari or the whole of the resulting paper tube is impregnated 

with a binder. Binders to be infiltrated into the paper tube include resol type phenol 
resins, colloidal silica, ethyl silicate, water glass and ete« 



Whsm the paper tube is impregnated with a bidder, it is possible to omit 
addition of a binder to the slurry. 

Finally, the paper tube is dried by heating at a pre^letemiinei! temperature: to 
complete production of a paper tube. It is possible that conversion of base paper Mo a 
paper tube is preeeded by impregnation; of the Base paper with a bin der. 

The part for easting according to the present invention is meiM as. a sprue as in 
the embodiment shown in Fig. L m which numeral i indicates a sprue. 

The casting production method of the present invention will be described based 
on an embodiment in which the abo ve-mentioned sprue is used. 

As shown m Fig. % parts for casting are assembled according to a prescribed 
configuration. The parts for casting consist of a gating system including the sprae 1, a 
pouring cup 2> a channel 3 (inclusive of an elbow or I -s haped connector), gates 4 and 
etc.; a vent S; top and side feeders 6 and 7; a flow-oir 8; and a mail mold 9 having- a 
cavity (pot shown) corresponding to the contour of a casting to be made. 

The assembled pans for casting are buried in casting sand (not shown). 
Molten metal having a prescribed composition is fed to the cavity of fhe mold 9 through 
the gating system. Where the part for easting contains an organic binder, the binder 
and the organic fiber thermally decompose and carbonize by the heat of the molten 
metal but the strength required as a part for easting is maintained, Because the 
Mafganiecarhon fiber suppresses thermal shrinkage of the part due to the thermal 
decomppsitidn. the sprue I is prevented from cracking or flowing away together with 
the molten metal so thai incorporation of casting sand and the like into the molten metal 
does not ocear. After the easting moid is broken to take out the easting product, it is 
easy to remote the sprue Irotn the mold because the organic fiber hm decomposed 
thermally, 

Casting sands conventionally employed- for casting can be used without 
particular restriction. 
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After completion of mold filling, the mold is cooled to- a prescribed 
temperature, llie casting sand is removed, and the casting Is subjected io blasting. 
Unnecessary parts such as the gating system parts are also removed, IF needed, the 
easing is finished by trimming and the like to complete casting production. 

5 As described, the part for casting of the albrementioned embodiment and a 

casting production method using the part offer the folio wing advantages, I he organic 
fiber decomposes by the Mai of molten metal to leave voids inside of the part for 
casting, while the If^g^Mcearhon fiber and "the binder mahUatn strength required of a 
part for casting. After destruction of the casting mold, the part can easily he separated 

10 and re.move ; d, fir other words, the use of the organic fiber, k^rg&M^carbon fiber, and 
binder provides a part for casting -that- retains strength required of a part for casting 
during the easting mold formation and casting and reduces its strength in destroying the 
mold, . Accordingly, the method of casting production of the present invention 
simplifies disposal of used parts for casting and greatly reduces the waste itself as 

15 compared with the conventional casting method using the parts made of refectories. 

Since the part for casting according to the present invention contains an organic 
fiber, a^-kjo^gaeiecarhon fiber, and a binder, it produces a smaller amount of flame on 
filling than a part for casting made solely of an organic liber. The part for casting of 
the present invention is prevented from, reducing its strength doe to. combustion of the 
2.0 organic fiber, cracking due to thermal shrinkage accompanying thennal decomposition 
(carbonization) of the organic binder and the like. As a result, the defect of products 
due to contamination, of casting sand into the molten metal can be avoided, 

Having air permeability, the part of the present invention allows gas generated 
on pouring to escape toward the casting sand side. Production of defective castings 
25 attributed to so-called blow holes (or pin holes) and the like is thus prevented. 

The part for easting according to the present invention is lightweight and easy 
to cut with a simple tool and is therefore excellent In handling properties. 

The present invention Is not limited to the above-described embodiments, and 
various changes and modifications can be made therein without departing fern the 



sprit and scope thereat 

Tito part lor easting according, to the present invention cm be wed as not oidy 
the sprue 1 m m the above-described embodiment but the pq.unng -cup-, the runner, the 
gate, the vent t3i.e.fcedm v and the flow-off (numcra!s.;2 to 8) which are shown in Fig. 2. 

The method for casting production according to the present invention is 
applicable 10 not only cast iron but easting of nonferrous .-metals,, such m iihimnxmn and 
Its alloys, copper and its allays, nickel, and lead. 

The present invention will now be illustrated in greater detail vvith rcterence to 
Example, 

EXAMPLE] 

A slurry shown below was converted into paper, dewHtered, and dried to obtain 
base paper Ibr paper tubing having a thiofoess of 1 mm and a basis weight of 440 g/nr. 
The base paper was convened into a paper tube in the manner described below. The 
paper tube was impregnated with a binder and dried by heating to cure the binder as 
described below to obtain a sprue (a part for easting) weighing about 30 g and having 
the physical properties shown below. 

Preparation of slurry; 

The organic fiber and the ine^nfecarbon fiber described below were 
dispersed in water to ps^epare an about 1% slurry (a total weight of the organic and the 
incM^anfeearbon fibers was 1% by weight with respect to water). The binder and the 
floeenknt shown below were added to the sitnxy to prepare a stock The mixing 
weight ratio of tile organi c fiber, inof^nieearbon fiber and binder was as sho wn below. 

Composition of slurry : 

Organic fiber: recycled newspapers; average fiber length: I mm; Seeness (GSF, 
hereinafter the same) : 1 3 0 ec 

tewg^ateCvarbon fiber: Carbon fiber (Ibrayea chopped fiber, available ftom Foray 
Industries, Inc.; fiber length: 3. mm) was beaten. 
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The organic fiber and the ^^gwleearbon fiber were mixed into a slurry al; a weigM 
mil® of 26i8> The slurry was .-.adjusted to/have a fteeness of 300 cc. 
Inorganic binder; obsidian (Nice Catch, available from Klnsei Mates Cp^ Ltd.) 
Organic binder: epoxy phenol resin (available from Smnitomo Ba&eHie Co,, Ltd.) 
Flocculant: polyaeryiamide coagulant (A I Mk available from Mitsui Cyte Ltd.) 
Dispersing medium: water 

Organic life^efgimtefiber: carbon fiheninorgardc bindenorganic binder 26:8:48:18 
(by weight) 

PapemiaMng conditions: 

The slurry was converted into a wet paper sheet on a til $&& short- wire paper 
MpeMne at a line speed of 1 .5 m/mm. 

Dewaiering arid, drying eonditi 6ns: 

The paper sheet was held in between two felt pads arid de watered by section 
and then passed between heating rolls of i20°C at a line speed of LS . ns/mift to reduce 
the water content to 5% by weight or loss. 

Step of con verting into paper tube: 

lite revolting base paper was silt to obtain strips of live widths: 54,4 mm> 
54.8 mm, 55.2 mm* .55.6 mm* and 56,0 mm, The strip of the smallest width was 
spirally wound into a tube, 1 he other strips of fow widths were spirally wound around 
the tube in succession in ascendiBg order of width to obtain a paper tube haviag an inner 
diameter of about 30 mm and a density of 1,0 g/em J , The strips were adhered to each 
other with an adhesive; 

Step of drying and coring;: 

The paper tube was dried in a drying oven at 200°C for about 60 mimttes to 
obtain a sprue. 

Physical properties of sprue : 
Thickness : 1,0 mm 



Production of casting: 

A gating system as shown in Fig, 2 was assembled using the sprite obtained in 
Example L A casting mold was set up using the gating system, A molten metal 
j£!40CPC) poured from the pouring cup. 

Evaluation of sprue after easting: 

Neither blowback in the pouring cup nor vigorous flaming from "the Jlow-oiF 
was .; : observed. After easting, the mold wm broken to find the sprue covering the 
solidi tied metal neatly . The sprue was easily removed by blastmg. 

As described, it was confirmed that the spme (part for casting) obtained in 
Example I was prevented from thermal shrinkage accompanying thermal 
deeomposition and was excel lent in handling properties. 

Industrial App [leability : 

The present invention provides a part for casting that is prevented from thermal 
shrinkage accompanying thermal decomposition and is excellent in handling properties; 
a process of producing the part: and a method for easting production using the part. 



